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(54) ISOTROPIC BOND MAGNET AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain a powder alloy of microcrystal aggregate having constitutional phases of 
an Fe3B type compound and cHron and an Nd2Fe14B type crystal structure suitable for 
production of a bond magnet having a specified remanent magnetic flux density. 
CONSTITUTION: The powder alloy for permanent magnet has a composition represented by a 
formula Fe100-x-y-zBxRyMz (R represents one or two kinds of Pr and Nd, M represents one or 
more than one kind of Al, Si t S, Ni- Cu, Zn, Ga, Ag, Pt ? Au, or Pb) where, 10<x<30at%, 3<y<5at% 
and 0.1<z<3at%. An Fe3B type compound and criron coexist with a compound having Nd2Fe14B 
type crystal structure in one powder particle of a microcrystal aggregate. The average crystal 
particle size of each constitutional phase is in the range of 1-50nm and a powder having 
average particle size in the range of 3-500jim is bonded by resin to produce an isotropic bond 
magnet. 
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[!ft*lgl] t&f&iZ&F e ioo-x-y-z B x R y M z 
({BLRliP r *fcttNd^)llSfctt2i, Mfi A 
1, Si, S, Ni, Cu, Zn, Ga, Ag, Pt, 
Au, Pb<Dl«ifcl*2«J£JLb) «J*ttffl*r 
PH£lh5f£-S§-x, y, zd<TlE««r»JEU Fe 3 Bi 
{k^«afeW-a-tti:, Nd 2 Fei 4 BS*gi&«it*W 

5p*9Jt£fi6tfI^ 1 n m- 5 0 n m(7)®5H[Cfc6^^«S B B H 
H^ff-Cfc 9 s 3 ix m- 5 0 0 /i mt^58 

5o 

10^x^30a t % 
3 ^ y ^ 5 a t % 

0. 1 ^ z ^ 3 a t % 

[IM^I2] MttFe 100-x-y-zB x RyM z ({§. 
URtiP r 4fcteNd(Dl«*fcte2«, MliA 1 , S 

1, S, Ni, Cu, Zn, Ga, Ag, Pt, Au, 

pbcoi@ifcii2SJw±) tatu ladtflKntrKiei- 

Sffi^x, y s 2^TKttSr«ai-5^ffe*»«rIslteD 

fcftU SbKttftfta*H*ft-r««flCf*iE**b6 0 0°C 
-7 0 OtOKiSSftiT^^ajtS^ 1 

ot:/»^ftais*{kiR«!a*:ii6u, Fe 3 BH^« 

EWla-fti:, Nd 2 F ei 4 B^S«it**ri-5{t 
1 nm-5 0 nmOffifflKfc5»^ifi^ft&» 

10Sx^30a t% 

3 ^ y ^ 5 a t % 

0 . 1 ^ z ^ 3 a t % 

[0 0 0 1 ] 

ftfcffifl, ^±^7C*^ / >*^i-5^^^cOF e- 
B-R-M (M= A 1, Si, S, Ni, Cu, Zn, 
Ga, Ag, Pt, Au, Pb) ^&$&£f£[51&i3— /U 

m&mcX F e 3 BI^^I: a-itNd 2 Fe 14 

b sm Mis t ^ja^s^^^ & * s ^ 
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MSBr^tl, »*«H4lC-rCixfcFe-B-R^ 
# v K«5 Sr# 5 C £ ri* -e 1 5 «f * > Ktt5 £ * <£> 

[0 0 0 2] 

tt, iCBr^lOkGgi, B^ftflfcfc i H c # 0 . 
5kOe-2kOe ©«»»ttS:tt57^3i5, 
fcStSiB r tS% kGJW_h N i H c 6 kOey±(^S 
io m-C oBWfffljnt^5o 

[0 0 0 3] :ii&©I5f4, IKSBA'&^fKlfrft^^F 

«9 N 7;l/^3i8^(Di^2 0 — 3 0 w t Sm-C 
oB^5 0-6 5wt%tMltt^o Sm 
-Co K5fC^*jF£*x5 S mf±#±®a£ft*lw^4Jx5 

20 OtSm-CoTO\ li575MC^ffiT*A#T*#5^>— 

«-»*ss*$nrv^4*^ fHE^fcr ******* »tib 

30 [0 0 0 5] 

[%0J^ft?ftLi 0 k-fZWkm] Co^SmtdtU 
l*N d -F e -B^8$5(Cjot>-C, ftifi, Nd 4 Fe 77 
Big (a t%) j5« T'F e 3 B b-fZ>m 
5*t*W»3S (R. Coehoorn^, J. de P 
hys. , C8, 1988, 6 6 9-6 7 01) $tt 

tiCXV, F e 3 Bffi t N d 2 F e 14 B W4t4fe 0 B 

m^mm^i'^m^m^(D^m^unxh^ , 1 

0 k GSjK?)B r i 2 — 3 k O e <Z) i H c Sr^rfS^ 

[0 0 0 6] :OFe 3 BSft^^±t@^t4 
N d - F e - B S«5©N d <D-~SI$£D y £ T b 
LTiHc^3-5kOe Ul&§^5W^5S*$;h/r 

tt^«^"T5Pp1ffi^*)5 (R. Coehoorn, J. 
Magn, Magn, Mat. % 83 (1990) 22 
50 8-2 3 01) o 
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10 00 7] ^fmat(,Fe 3 BlNd-Fe-B 
£B^f4, (C 4. D7W7^tLfcfi 

3«5^Sm-C oMOfttxi LT^fffitZtiflt-rs 

[ooo8] zomwtt, okm&mkisimmatfm-®. 

IU i H c Sr|pJ±$*, S£Lifcl3S£jll 

B r Sr^TL^- K7x7^f ha5tcE®-r6=>^ 

[0 0 0 9] 

[RH«r»«:i-5 £»©#&] w ©369111, ttflEttfgj: 

««Ett«36<n-ji<»rtKaftL» fk±mwkmtf4a t% 

%±m5tm<r>^mi)^i< , A 1 , Si, S, N i , 
Cu, Zn, Ga, Ag, Pt, Au, Pb»'M<t 

7r ?.i>m&i-?>®Mk u isi£<Dm®mi£XF e 3 b 

Ift^WCa-StN d 2 F e l4 B9f&£f*iga>1ft 

Bfeti ir e> * 5 Srftsriic 

Jc «9 . T/l'-^IWSm-C oBSCEitS 1 O k 
GH1©MIMSB r SrW1--5^>- 

©^»**W]IBl-T*S^i-Sr4:lcj;9, Co^Sm 
8 kG«±oa§IMSB r £*TU « 

[0 0 10] w<05g^(4 x ijsa^SrF e 10 o-x-y-z B x 
R y M z (ffi.LRIiPr4fcliNd011tt(12l, 
Mil A 1 , Si, S, Ni, Cu, Zn, Ga, Ag, 
Pt, Au, Pb0 1iJtB28HJ:) t*U ffi^ 
$EB£PS;£-f SfB-f-x, y, z, wtfTIEffi&iKSU 
Fe 3 BS<t^#ltU ! lCa-fti > Nd 2 Fe 14 Blg| 

»*ffi0>¥J8*£6lfc£;&« 1 n m~ 5 0 n mO«SfflfCfo5^ 
*ffl^S*-g-($:r-fc 9 , ¥#J*ifl7!>> 3 w m~ 5 0 0^ mt 

10SxS30a t% 

3 S y S 5 a t % 

0 . lSz^3a t % 

[0 0 1 1] ifc, (l) ftfiKSCSrF e 

100-x-y-zB x R y M z (ffi LRflP r */cf4N d©ll 
£fcl4 2fl, MIlA 1, Si, S, Ni, Cu, Zn, 
Ga, Ag, Pt, Au, PbCDl«£/il4 21lJ£Ui) 
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£«L. *aj5x;$SI8£PgJ61-6fe^-x. y. z*«±Jfi©«[ 

TteAryTX&ntE-t&wmtteL, (2) 

fc^lWfcrf afi^ttifi^ib 6 0 0°C~ 7 0 0 £ C<D*Q:Jli& 
S*T*»#Sii^l 0lC/#~5 0"C/#lC1^5i^fi 
{fcfSfc&SfciS U (3) F e 3 BSffc£-#>&T>*fCa-©; 
£, Nd 2 F ei 4 B^ffi«igSrW-f SftlMhi^R— 
.o &5fc&^-<t>K##U #«*tB©¥*&*&fi*i«jS* 1 nm 

(4) Ctl^W&S 3 y m~ 5 0 0 n mt»LfcI 

[0 0 12] iffifigCOPfi^SS 
#±^7C§iiRf4P r *fcl4Nd0 1ffiSfc2S^#^:* 

0iJx.f4*C e , L a T'(4 i H c # 2 k O e W±C0#tt^# 
bft-f, 4fcSmJ£JU$0>**±SS7C*. m$>±M7imte 

tzM1--£ L < \, R 14. 3 a t %3imX'l$ 3 k O e « 
_h© i Hcimbhi* . Sfc5a t%^ix.5t8kG 
HiWBrWItni^fcK), 3~5a t%coteffli-r 
5. 

[0 0 13] BI4, 1 0 a t %*SSt l J4ffiSiJ ( p'«feSrffll^ 

kOe*I©iHcL^#5)tli'il'\ 30a t% 

Srai5i»afti»©ftJ|gtt^*L,<(STL. 8kG« 
iOB r ^WibtutCffc*, 10~3 0a t%(7>^ffli 
30 -T5o *f*L<(4, 15~2 0at%iill\ 

[0014] AK Si, S, Ni, Cu, Zn, G 
a, Ag, Pt, Au, Pbl4ttttfcR©fcSH4*reS:S 
U Br*3«tt>* (BH) max^^-frSaMtt 
StfS, 0. 1 a t%*^T'f4^*»5^!l*^#f>4x-f, 3 
a t%£i®;t?>£: 8 kGJ^±©B r ##£>ixfr^fc:«>, 

0. l-3a t%OSSIit5 0 #iL<lt 0. 5 ~ 

1 . 5 a t %/^&b\ 

[0015] F e 14, ±m<OTim<0^mB^ 
[0016] Kig*f^OPS^a* 
•«o r«0$gW»£*>I^T, ±ifi<0l#3£la^©^»»S:fflftft 

o o°c~ 7 o o°ccD*aarasir-w#ra^^ 1 o°c/ 

#~ 5 CC/^/jrilSalftfRtoaSrtaii-i i ic4 0 , 
F e 3 B^ft-a-^a£mCa-^i:, Nd 2 Fe 14 Biffi 

ffiOSp^tefittSa 5 1 nm~5 0nm©SSIl;fo5« 

^*aafci4^ftj<oiHite n -/is&m ^tz® Aft ffi^^Sffl r- 

so #5^. *WW^T ; t/U7 r ^'bL<l4^^fai45r^ 
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0<J;ili\ C u§!in — /u£ffli^£*£i±, -two — 
/^BffljiS* 5 1 0~5 Om/g>©ffiSffl^<tfjI^^ifi 

t,\, 4fc5 0m/#-Srifi;i5i:. ttfiffcoRi, 

V> X t S3Efv#t£ £ L < (& T $ -a: 5 1 © T? fc < I f * $ H 

[0017] ro|gf^ic*j^r, ±.m<n%ffem.&L<r>&& 

0 Ot*lT'liNd 2 F e i4BtB^*fffiL<Cl/^* i H 
c#$ggt.L&v\, Sfc. 7 0 CCSrffixS tfiMii s fL 
< , iHc, Br ti £Xf®M.&m<Dmmfr < &it L, ± 

^»8Sft#t4^#e>tt/£^7tje), #ft*as?a«tt6 o o~ 

7 0 OtlcPf^-T-So S^ffi^HmiigHk^-ttCYc 
<I41 0"2To r rEU:©Jt£+a*#S «*l«H4 

[0018] z.<D&m\z&\,^xmmte<ftWt lt, 

^T'fc^, 1 0°C/^*^C0#fiii^T-(i, H-fi^lC^ 

£-{££ftbf\ 3kOeKi©iHciiS#?,jlfff$L 
<*V\ 5 0 < C/#SrSx5#®]iiST-ii. 6 0 

CC^iiiiLTA^fefiKi-SNd 2 F e 14 BtB©tff Md* 
+#fctT*xlii , \ i H c ^{6:T-rSfc'(tT-^< , B r £ 
ififl?©*«ft*fc«>tl 2 #^KBS{k©(£T©*>38£aiM£ 
(BH) max*fiTt«fcft»iL</iV». 

@£ f k # M *M" 5 &£ l±«5»)55c ©#& <P *J 
#fiiiSlc:fcl+5$g»iRj££ LT, DTA> DSOii' 

[0019] ftiHtdiS 

F e sBlf^ttfl- a -fti^iSftBttS 
Nd 2 Fei4BM«SA«itSrW-*-S8!«ttWi:!»<ra 

5 0nm«eiO%»iefli^»?)*5ri:S:^»i: 
LTV>5o w ©369! feasor. «5*A©¥*MS**M1 
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&{kU BrS8kG, (BH) max^8MGOe© 

t\, sp«snt*eilttttia»^«^»*uv^. In 

Ztzib, TPBSrl nmitS. 
[0 0 2 0] BS^T^^jfe 

t£ u |gflfka<Hl*&i-5fl&f'tifiA»e> 6 00t~700 

'o c C©*Q;SfiS*T'©#MiiS^ 1 0°C/#~ 5 0°C/# 
1 nm~5 0 nm©®Hl£fc5^*£ifim^{*£r#fcjk^ 

3tt^-&Sr¥*SfeftStS*«3~5 0 0 u mic*&# Lfc© 
trtCi"), 8kGai«S81MSBrJrtt?. 

:i«-it'fc5))\ r b^-< ^x-mhti^mm^ 1 0 

0 // m«rait5^»*M:«iJ , &«rH+»«9*rt«|J* T-ft 

Xt>F e 3 B3feO«(CN d 2 F e i 4 Bffi i^tti^-f^. 
mm ttt*) »fc * , 3u m*^©fi£flT'f±, it 
*nB«ti^tc#^#S©1»)!iSrffiffl-t-5^S^fc9, * 

-5 0 0 /xmlcPS^-r^,,, 

[0 0 2 1 ] KfflrHfi^ttfirST 

nii^s. «»i#afe/<cif^©^-rn©«!it*fe-cfe 

■<o »P^UT»flg^Slfk$-ti:T#5o W£ 

[0 0 2 2] r©«W(C*J^r, tK^ Ktt^fOtttttt 
^©mSttlix lWSe$!{8H-<fc 0145^, 70~99. 
5 w t %T-fo 9 . 0 . 5 ~ 3 0 w t %^^Jg^©f& 

x-hZo i£m&m(om-&, ^tt*&*©fi*jti4 9 5~9 
9. 5wt%, m®L®m<DKmma9 
o ~ 9 5 w t %. «flg^a?fe©#^, <Ktt*&*©fiait 

(49 6~9 9. 5wt%«W*Lt\ r. ©fg0JIC*5l7-5 
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So 

[0 0 2 3] 

fifi©Fe-B-R-M (RliP r *fcf±N d % MttA 
U Si, S , N i , C u , Z n , G a , A g , P t N 
Au, PbOlltL<tt2lH±) 

&H1r& F e 3 Bfflffc^«liafcWlCa -ftj&><bfc3ttflM4 
ffl<b, Nd 2 Fei4Ba«fi«jeSr^-rS8!«ttffii:^ 

-5 0 nm©ClCfc5»jBfi*^*8r»5o ^cogg, 
M ( = AK Si, S, Ni, Cu, Z n, G a, A 
g, Pt, Au, Pb) ZtoJcZk, MSr^ift^fij* 

ttft{fc:KJ:5Br*5j:Wft»ttoiRi±as»bii, iHc 

^3kOe, Br^lOkG, (BH) m a x ^ 9MG 

T*#, rtlSriSSS^ 3 y m- 5 0 0 m^)|S* t 4 
LTWlgtSB-fr-t-Sw k\z£ 0, iHc^3kOe, B 
r ^ 8 k G, (BH) max^8MGOe«^ttJ: 

[0 0 2 4] 
[JOSM 
1 

liONo. l-i 3<^ffiric£&£ J: 9. 
5 %£A±.(D F e , Al, Si, S , N i , Cu, Z n , 
G a , Ag, Pt, Au, Pb, B, Nd, PrOM 
Srfflv^T, tti*3 0 g r t4Si5tfftU JSfflH- 

AU J±^ 5 6 c mH g (O A r #it*TiSSiSiW^ 
J:5JB»U *#»«S:l 3 ootKLfcft* «ffi£A 
r #*M<fc DJnJELT*— /WHa«2 Om/fHlTEHE 
-t"5^ri.OC ui^n— yU^^jgat-O. 7 mmtf)iii£/^ 
b»*Sr«ttJ*^:T, d2-3mm, J¥^2 0-4 0 /2 



(5) 

[0 0 2 5] r^«tftiff«:Ar^tt% *SiMfcji* 
fet65 8 0 6 0 0 t^iSr* 1 tC^-T#fijgff V 

#»U *i^i-}»«ia!Jft«-C7»lffl(ft»L, 

(K»M;«3mm, f^3 0/i 
m, IJ3mm) £E1 1 ^^i" 0 !*ft<Z>1Sricffi £: 

io CuKa^itXHt'iSLfclSS, a-Feft, Fe 
3Bf§, Nd 2 F euB^mtE-r^^m^h^tZo 
4*5 % AK Si, S, Ni, Cu, Zn, Ga, A 
g, Pt, Au, P bl*~tlb<D&ffiT~F e <D— %$&W 
&-f£ 0 V^fiftSttl^nt 3 0 nmttTTfco 

[0 0 2 6] #feftfcfflftft»fflr«:* 1 <D&tm#\z¥- 
*&»*»SS: 15 0/2 m«Ti:&#l, ^d^i/WBgA* 

6 ton/cm2^TJEWSL, 1 5 0°CT*fj?ft: 
20 MILT 1 2mmX 1 2mmX 8mm"+j£C0^> Kffl^ 
Srf^Lfco Sbixfc#>K«5<o«BStti^ixt 6. 

0 g r/cm^tfc^ ««Wtt3fcW£2 5°C- 1 4 0 

[0027] vatm 

^lCONo. 14—1 6^fiSi45i5lC#ES[9 9. 
5%«±CDFe, B, RSrfflV^TlUfifWl tP*fl="T?jB 

(it^jNo. 14-16) LTVSMSrffl^TBM 
30 ttSrfiiJ^Lfco «3e»*i: LTNo. 

ft^ (^W;fS3mm, J¥^3 0/zm, gJ3m 
m) tHlt*t. ft i3, W#<0*jStBtt:F e 3 Bffifc 
^ffiir^"5a-F et@irNd 2 Fe i 4 Bffl^)^fflffi^T- 
*>0, ¥*SISfittSf4 5 0 nmmjf^irNo. 1-No. 

1 3<0S^|;:Jfc^fi*T-ifcofc o »bnfc»*SrH16« 

i km-&w<D&Mm&mi,, &&'&icmmmi km& 
7ti^ vm^(om^^m^2 5°c-i 4 o°c^^tt5 

40 fc!KVa5&&&1rit*G-i-Z BrMiHc 

^ 2 ld7F"f 0 

[0 0 2 8] 
[«1] 
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